Abstract: Integration and embedding interrelated concepts has become a major research field crossing over several scientific areas. Benchmarking, globalisation, sustainable development, clouding information flows, flexible work arrangements, democracy in management and teammanship over leadership are, currently, widely discussed issues among the industrial and academic communities. Systems integration has been reported in several technical areas, namely, in sensor development (organic-inorganic), artificial human tissue development and cybernetic projects. Organisational systems integration is also an appealing research field taking into account the number of papers and journals focusing on that matter. It is intended in this paper, of a mostly conceptual nature, to emphasise potential synergies between macroergonomics and integrated management systems (IMS), as complex systems, based on the available literature and on partial results of a survey focusing on Portuguese companies that enabled highlighting organisational IMS features. It is also intended to emphasise the relative position that ergonomics may assume in management systems integration, namely, on the challenges anticipated to the human in this new organisational reality by reporting on an IMS maturity assessment tool considering macroergonomics and other relevant concepts.
Introduction
The Oxford English Dictionary Online (2012) defines ergonomics as the study of people's efficiency in their working environment' and integration as the 'action or process of combining with another to form a whole'. The Cambridge Advanced Learner's Dictionary (2012) defines ergonomics as 'the scientific study of people and their working conditions, especially done in order to improve effectiveness' and integration as the 'the action or process of combining two or more things in order to become more effective'. Based on these definitions, and on other definitions provided by renowned authors systems integration may be assumed, generically, as a set of interconnected sub-systems sharing resources, exhibiting organisational dynamic behaviour and with an ultimate purpose or reason for existence. Thus, synergies may be developed and communications channels enlarged (Matias and Coelho, 2011 ) based on two holistic concepts aiming to achieve effectiveness: ergonomics and systems integration or specifically integrated management systems (IMS) .
Synergies between management systems and ergonomics were foreseen some years ago by Matias and Coelho (2002) discussing management sub-systems standards integration and by Carayon and Smith (2000) stating that "the organizational context in which work tasks are carried out often has considerations that influence worker motivation, stress and performance". Ergonomics or macroergonomics as a new work design philosophy (Haro and Kleiner, 2008) may play an important role, as a key feature in this reality. These authors described how to use ergonomics as an organising integrative process for systems safety and emphasised the compatibility between the two concepts. As pointed out by Eklund (1997) reporting about ergonomics and its relation with management systems: "(…) definitions of ergonomics and quality overlap substantially. Quality deficiencies, human errors and ergonomics problems often have the same cause, which in many cases can be traced to the work design, workplace and environment, e.g. noise, light, postures, loads, pace and work content". From the worker perspective it had been reported that, besides the economic aspects, a major part of satisfaction relies on adequate ergonomic and occupational health and safety conditions (Matias and Coelho, 2002) , which should be studied according to organisational changes derived from management systems integration.
Successful partnerships between ergonomics related teams and systems engineering related teams have been reported recently in complex healthcare systems (Caldwell, 2008) , in luxury hotel services (Hartono et al., 2012) , in truck body design (Reiman, 2012) and in designing development programs in industrially developing countries aiming the holistic achievement of ergonomics and systemic goals Couvinhas et al., 2012) . The research state of the art is focused mainly in organisational issues, namely on organisational model development integrative approaches (Bellamy et al., 2008; Neumann et al., 2009) , on systems and their resources, with workers and their working conditions a major research field due to the fact that 'Technical performance advantages are difficult to sustain, since technological performance is available to most industries and it has reached a level of satisfaction that is quite high' (Coelho, 2011) . This vision of the socio-centric approach over the techno-centric approach is particularly important since management systems integration is focused on the person (people) satisfaction per se (customer, society or worker) which broadens the field of study from ergonomics to an organisational high level of work design: macroergonomics. Genaidy et al. (1999) described the evolution of work system performance optimisation from the early classical theory of work design to performance optimisation logic procedures. According to these authors from initial theories emphasising labour specialisation and division one are now facing the need of integrating several labour components due to stakeholders requirements whomever they may be (customers, society, workers, shareholders,…).
IMS and survey results

Definitions and sub-systems standards similarity
Less formal definitions from those presented in Section 1, are ascribed to IMS. An IMS consists in a blend of two or more management sub-systems operating simultaneously in an organisation, usually quality, environmental and occupational health and safety, or with another typology (Coelho and Matias, 2010; Matias and Coelho, 2011) . Other authors provided their own definition (Table 1) . Table 1 IMS definitions
Source Definition
Garvin (1991) …measure of the alignment or harmony in an organisation.
MacGregor
Associates (1996) …a single top level management core standard with optional modular supporting standards covering specific requirements. Shi and Gurnani (1997) …linkages between the quality management programme with company strategy and human resources management systems. Karapetrovic and Willborn (1998) …system of systems. Wilkinson and Dale (1999) …interconnected two systems generating loss of independence of one or both of these systems.
Griffith (2000) …blend together quality, environmental and health and safety procedures in order to demonstrate externally the company commitment to deliver a product or service, improved environmental performance and better health and safety management. Karapetrovic (2003) …interrelated processes set sharing human and financial resources, information, materials and infrastructures aiming several objectives focus on stakeholders' satisfaction.
Beckmerhagen et al.
...a process of putting together different function-specific management systems in a single and more effective integrated management system. Suditu (2007) …organisational structure, resources and procedures that support the planning, monitoring, quality control, safety and environmental activities of an organisation. Bernardo et al. (2008) …process of linking different management systems into a unique system with common resources aiming to improve stakeholders' satisfaction. Matias and Coelho (2011) …represents all management sub-systems in the organisation, converging to assure convenient satisfaction to all organisation stakeholders.
Source: Adapted from Domingues et al. (2011d) Compatibility between standards was emphasised by ISO and considering the sub-systems key features (Table 2) one can see that only the focus and the stakeholder changes from standard to standard.
Limitations of non-IMS
Limitations of non-IMS (Table 3) leading to organisational difficulties and inertia were addressed in several reported studies Saraiva and Sampaio, 2010; Suditu, 2007; Zeng et al., 2005) . Some reasons pointed out for the shortcomings were related to personnel's different educational backgrounds and perspectives, to the traditional organisational structures emphasising functional departmentalisation (Milliman et al., 2005) , to the increased probability of mistakes and failures, to efforts duplication, to the increase of bureaucracy and documentation and its negative impact on the employees and customers (Beckmerhagen et al., 2003) . Table 3 Reported limitations of non-integrated management systems
Limitation Source
Excessive bureaucratic burden Difficulties managing of multiple parallel management systems Karapetrovic (2002) ; Coelho (2002, 2011); Sampaio et al. (2012) ; Zeng et al. (2007 Zeng et al. ( , 2010 Zeng et al. ( , 2011 Difficulties in the alignment with organisation strategy 
Main expectations from IMS implementation
Several authors have addressed management systems integration mostly as a result of the inexistence of an international standard ruling its implementation. Nevertheless, organisations found the need to integrate their management sub-systems (Table 4) and some national normalisation entities released standards fulfilling companies' expectations related to this particular organisational issue. Integration is required to have several management sub-systems, previously implemented separately, workable and pursuable (Matias and Coelho, 2002) .
Concerns and obstacles related to integration
Integration difficulties raise some concerns too (Table 5 ), including the perception that existing management systems are sufficient, doubts about added value, middle management scepticism (partly due to inadequate information), bad past experiences with failed quality programs and customers or competitors lack of pressure to implement IMS (Beckmerhagen et al., 2003) . All these concerns are mainly related to organisational change and potential outputs derived from that. The items implying more difficulties according to experts that were consulted are the lack of human and state financial resources (Saraiva and Sampaio, 2010) . Other obstacles are the loss of focus on the company's core business, the lack of relevant expertise to cover all systems requirements, the resources optimisation for a specific area and the traditional companies' philosophy of having competing staff handle the industrial management areas (Karapetrovic and Willborn, 1998) . Table 4 Reported motivation/reasons for IMS implementation Table 5 Reported obstacles to IMS implementation
Internal
Internal obstacles Source External obstacles Source
Human resources restrictions Tarí Fear of change Coelho (2002, 2011) 2.5 Reported benefits Table 6 presents the main reported benefits from companies that already implemented an IMS. 
IMS survey results focusing Portuguese companies
In 2011, an online survey with 30 statements was held focusing on Portuguese organisations with more than one certified management sub-system according to the following standards: ISO 9001, ISO 14001 and OHSAS 18001/NP 4397. The survey was conceptually supported on a Likert type scale, for categorical and multiple option answers. A pre-test performed on three companies was used to validate the survey ( Table 7 ). The following partial results were supported by 53 valid answers given by the person responsible for the management systems during the period between 01-07-2011 and 01-11-2011. The survey was sent to 350 companies, with a response rate of 15%. (Figure 2 ) matches the Portuguese certified organisations reality reported by Sampaio and Saraiva (2011) . Regarding the IMS typology the correspondence is not so clear considering the latter reference. Despite this fact, quality management system (QMS) plus environmental management system (EMS) and occupational health and safety management system (OHSMS) was the typology most reported. According to Sampaio and Saraiva (2011) , QMS plus EMS is the dominant typology at the Portuguese level closely followed by QMS plus EMS plus OHSMS. Considering the results regarding the organisations dimension (number of employees), Santos et al. (2011) reported that the Portuguese industry consists mainly of SMEs (Small and Medium Enterprises), making up 75% of the total labour force. Thus, at the moment, the surveyed organisations mismatch the Portuguese reality related to organisations size (number of employees). The majority of respondents were organisations with more than 50 workers (Figure 1 ) suggesting that SMEs are less interested in systems integration in accordance with the reported by Coelho and Matias (2010) . Concerning the main activity sector from the sample of organisations it should be noted that it matches with those reported by Sampaio and Saraiva (2011) except for the commerce activity sector, which was not represented in the sample of respondents. Construction, water supply, transport and logistics and other services were the most reported activity sectors in the sampled organisations.
Motivation, benefits and obstacles
Internal or mainly internal motivation, benefits and obstacles were reported by organisations in relation to the integration process (Table 8) . Several authors classified internal motivation as the 'true' one enhancing and promoting the most beneficial organisational outputs. Organisational performance improvement has been identified on companies mainly driven by internal motivation. Companies driven by external or mainly external motivation experienced higher external acceptance improvement and external requirements compliance but a positive correlation with internal improvement performance on their processes was not reported. Both, but mainly internal 52% 64% 42%
Both, but mainly external 23% 15% 8%
Perceived integration level and organisational structure
Figures 3 and 4 concern the perceived integration level achieved by companies. Only 4% of the surveyed companies considered a document-based IMS (Figure 4) in accordance with results shown in Figure 3 , 4% of the respondents considered their management systems as having a low integration level. The common organisational structure ( (1) plus (2) and (3)) option was chosen by 86% of the companies. Curiously, companies do not perceive this model as being the ultimate excellence integration model since just 6% of them reported that their management systems achieved the total/maximum integration level (Figure 3) . 
IMS performance
Performance comparison pre and post integration and IMS added value was surveyed and the results may be seen in Figures 5 and 6 . Results suggest that companies feel that their overall performance would be lower if a management system sustained on separated sub-systems ruled their organisational structure ( Figure 5 ). Thus, almost every company perceived the implemented IMS as adding value (Figure 6 ). 
Responsibility and authority
Authority and responsibility related to the IMS and the QMS, the EMS and the OHSMS were addressed in the survey (Figure 7 ). According to Figure 7 one may conclude that neither the person responsible for the EMS and/or the OHSMS have decorative functions (Q15) in the surveyed companies. Also a person responsible for the IMS is clearly present coordinating all inputs from sub-systems, providing and rationalising suitable outputs according to the different sub-systems available (Q18).
Figure 7 Authority of person responsible for EMS and/or OHSMS is residual (Q15) and person responsible for IMS is clearly present (Q18)
3 Potential synergies between macroergonomics and integrated management as a complex system
Macroergonomics: definitions, domains, sub-systems and IMS relationship
The view of generic systems integration from an ergonomics perspective has been addressed by several authors, namely, Azadeh et al. (2006) and Sinclair (2007) . Concepts or integrating factors often cited in management systems related literature as enablers of a smooth and successful implementation process are also cited in ergonomics related literature. The importance of worker participation (Miguez et al., 2010) , the life cycle approach, performance optimisation, business sustainability (Genaidy et al., 2009) , the focus on continuous improvement (Caroly et al., 2010) , the need for organisational culture development (Bentley and Tappin, 2010) , globalisation and leadership (Jasinska et al., 2010) are among those concepts cited in ergonomics literature finding a match in management systems related literature. Several other organisational concepts for instance, risk and lean management, have been linked with the integration phenomenon by the management systems community. Labodová (2004) described how risk or, in a broader sense risk management, may be the integrating factor 'gluing' or blending management sub-systems standards requirements together. The 'lean' concept is also found in ergonomics/macroergonomics related literature namely in Nielsen and Edwards (2010) discussing it in relation to healthcare systems. Management systems integration has been reported as the best strategy to achieve total quality management (TQM) or excellence in services (EFQM). Hendrick and Kleiner (2001) forecasted the macroergonomics potential as a feasible TQM strategy, that is, as a feasible excellence implementation system strategy. Currently, concepts like sustainability and risk management are in the spotlight of academic experts' and have caught top-level management's attention. Previously, (Domingues et al., 2011a (Domingues et al., , 2011c (Domingues et al., , 2011d ) explored these concepts and innovative issues orbiting management systems integration and organisational changes. Other authors highlighted the ecological aspects of macroergonomics, the ergonomics contribution to companies' innovation strategies and the ergonomic aspect of social dynamics have been subjects focused mimicking subjects focused by some IMS researchers.
In the previous section in this paper, ergonomics formal definitions were provided in order to get back to the basics and to link ergonomics to management systems integration. According to the Executive Council of the International Ergonomics Association (IEA) "Ergonomics (or Human Factors) is the scientific discipline concerned with the understanding of the interactions among humans and other elements of a system, and the profession that applies theoretical principles, data and methods to design in order to optimise human well-being and overall system performance" (Coelho, 2011 ). Macroergonomics looks for high level interface design issues, like work systems, environment and technology. Hendrick and Kleiner (2001) define macroergonomics as a top-down socio-technical systems approach to the design of work systems and the application of the overall work system design to the design of the human-job, human-machine and human-software interfaces aiming the optimisation of workplace productivity by recognising effects of systemic interactions between individuals and environmental, technological and interpersonal variables. These same authors stated that the 'whole is not equal to the simple sum of the parts' which is one of the cornerstones sustaining the IMS holistic vision. Kleiner (2006) defines macroergonomics as the design of work systems, which focuses on organisational-system interaction. Macroergonomics interventions in the IMS design could be understood as a preventive action minimising microergonomics interventions, mainly of corrective nature, after IMS implementation. After all and according to the opinion of a 45 years old professional: 'Ergonomics technology can be applied to any system, product or built environment' and 'Ergonomists can be effective system integrators…' (Hendrick, 2008) . Interactions awareness, understanding and assessment are a major endeavour related to IMS as pointed out by Domingues et al. (2011b) who proposed a methodology focusing on those goals.
Ergonomics domains of specialisation consider physical, cognitive and organisational ergonomics. Clearly, organisational ergonomics seems appropriate to consider when organisational changes as management systems integration takes place. One may describe the organisational ergonomics major goal as the deployment of complex high level approach to deal with organisational complexity and cognition. In 2002, Matias and Coelho, reported on the common aspects from the ergonomics definitions worldwide. One of these common aspects pertained the design of work organisation, instructions and procedures which are the backbone of any management system. Solid foundations (positive, respectful values, beliefs and principles) are required in order to maintain a healthy company (Azadeh et al., 2008) . With integration of these fundamental themes into a common managed system according to Azadeh et al. (2008) , '… organizations will then be able to build meaningful standards and applied procedures/practices resulting in injury causes reduction/elimination, losses to environment, property, process, equipment, materials, as well as personal injuries and adverse health effects'. Matias and Coelho (2002) and Carayon and Smith (2000) linked working conditions with product quality, and productivity improvement with quality, ergonomics, occupational health and safety and environmental management activities. So, organisational changes such as management systems integration influences productivity and ergonomics or in a systemic point of view, macroergonomics. In fact, macroergonomics addresses the human (personnel sub-system), machine (technological sub-system) and the surrounding environment (relevant external environment sub-system) requirements seeking optimisation. Similarly, management systems integration satisfies stakeholders requirements (customers, workers and the surrounding society) seeking optimisation. Haro and Kleiner (2008) discussed the analysis of each macroergonomics sub-system. According to these authors the technological sub-system relates with task variability, the personnel sub-system with the professionalism degree, with cultural and psychosocial factors. The external environment sub-system relates with factors like socioeconomics, education, politics, culture and legal aspects. One unanswered question remains: Are these issues taken into account during the IMS implementation process?
From the Section 2, partial survey results reported in this paper, one may conclude that there are different integration levels among the surveyed organisations suggesting that integration indeed occurs (Figures 3 and 4) . Additionally to this fact, the perceived integration level relates with the actual integration level (based on the organisational structure) achieved by the organisation and performance is perceived clearly better in an integrated context (Figures 5 and 6 ). So, a Don Quijote battling against unreal giants' potential situation is not the case regarding ergonomics and management systems integration. Ergonomists have a real work field to perform identifiable and desirable organisational and technical interventions. So, survey results answers several potential concerns from macroergonomists:
• Is there a real work field?
• Is integration the best way?
• Is the OHSMS manager empowered to propose macroergonomics as a valid methodology?
Management systems integration has been reported often as a conceptual issue. Some practical issues have been addressed by several researchers and by the partial survey results reported in this paper. A subject of utmost importance and intimately related with macroergonomics is the organisational structure that best fits in an integrated environment. Table 9 synthesises the most common organisational structures adopted in our days.
A detailed analysis of Table 9 highlights the tight relationship between organisational structure and workers, thus, macroergonomics. 'Conflict', 'socio-psychologycal stress', 'competitive', 'personal flexibility', 'stability', 'control' and 'hierarchy' are concepts mainly related to the human himself. So, a successful management systems integration quest should consider the participation of a multi-dimensional array of disciplines; from psychology to systems engineering led by macroergonomics, taking into account these concepts as pointed out by Carayon (2006) . This author reported the increasing complexity of work systems due to changes in the business and socio-economic environment an issue currently of utmost actuality. • Each firm brings a particular set of competencies to the alliance
• Volatile
Source: Adapted from Hendrick and Kleiner (2001) 3.2 Systems complexity Siemieniuch and Sinclair (2006) and Sinclair (2007) developed some of their work focusing on ergonomics and systems complexity. Their notion of 'system-of-systems' and systems thinking matches the purpose of management systems integration and the work of several renowned IMS authors, namely, Asif et al. (2010) , Bernardo et al. (2008) , Karapetrovic and Casadesús (2009) and Karapetrovic and Willborn (1998) . According to all the definitions provided by these authors a system should present the following common features:
• it comprises a set of interconnected entities
• it exhibits dynamic behaviour
• it has a purpose or reason for existence Some of these issues were focused also elsewhere in IMS related literature by the current authors, namely, system entropy (Domingues et al., 2010) , 'darkness principle' and systems interactions (Domingues et al., 2011d) and ´common mode´ issues and benchmarking (Domingues et al., 2011f) .
The degree of complexity systems may be low or high. The main characteristics of complex systems were provided in 2006 by Siemieniuch and Sinclair, stating that these have:
• many agents, of different kinds usually with some organic components
• some degree of behavioural autonomy and intelligence for agents (e.g., some are human, and can think)
• multiple steady states for agents
• lack of equilibrium in the system
• non-linear interactions between agents in an environment
• lots of connections between agents
• agents communicating in parallel
• effects of operating in an evolving environment
• effects of evolving agents
• interactions between different goals within an agent
• interactions between agents with different goals
• language/culture differences.
Some authors ascribed to management systems integration the notion of 'system of systems'. In accordance with the above mentioned main characteristics, IMS are complex systems which should turn to be simpler, understandable and somewhat predictable. Siemieniuch and Sinclair (2006) presented an approach for systems integration and systems complexity. According to these authors the key issues on systems thinking are boundaries and the environment, variation and delay, 'common' mode issues, the 'darkness principle', federation and hierarchy, system entropy, effects of complexity, systems lifecycle and the 'immortal system'.
Some of these key issues relate with some reported continuous improvement tools, such as the Plan-Do-Check-Act and benchmarking, while others should be assessed by improved tools. The 'boundaries and the environment' and the 'variation and delay' definition and study implicitly relate with the relevant external environment macroergonomics sub-system. 'Variation and delay' relates to the system dynamics and to the organizational inertia that exhibits, that is, the system behaviour to an external input. 'Common mode issues' identification may be achieved by benchmarking techniques implementation. Domingues et al. (2011f) emphasised the 'benchmarkable' desirable features from each sub-system. In the same paper, these authors reported how QMS acted as a benchmark for further management sub-systems implementation and certification (EMS, OHSMS,…). The 'darkness principle' deals mainly with the developed interactions within sub-systems. These interactions should be identified and assessed. Ergonomics, as the science seeking for interactions description between the sub-system human and the surrounding environment, may play a leading role concerning this item. The 'darkness principle', which in more technical areas is called 'black box phenomenon', embraces the assumption that a system could be studied considering only the inputs and outputs knowledge, but not the dynamics that originate the inputs to become outputs. This assumption is arguable and ergonomics and its tight relation with interactions assessment may be a precious discipline regarding this issue. The 'federation and hierarchy' issue, related with 'system entropy' issue aims the dynamics and interactions understanding within the system. The latter issue adopts the fundamental assumption that all systems aim a higher disorder degree, and to maintain the desirable order degree energy should be provided. The 'federation and hierarchy' issue relates with the sub-systems relevance regarding the system of systems. This concept materialisation may be achieved through desirable features selection benchmarked from each management sub-system that should prevail in the system of systems. The 'effects of complexity' concept relates to the identification from the features aforementioned which characterises a complex system. System lifecycle and the 'immortal system' concept may be materialised, in a practical sense, by the adoption of continuous improvement methodologies like the Deming cycle (Plan-Do-Check-Act). This approach was already suggested by Matias and Coelho (2002) . The concept itself, to be feasible, should consider a methodology allowing continuous changes and iterations if needed.
Macroergonomics and maturity models
As mentioned previously in this paper, IMS are complex systems which should be (through higher maturity) a simpler, understandable and somewhat predictable system being this a major motivation for maturity models developers. An approach to systems integration is provided by integration models, namely by integration maturity models. Domingues et al. (2011e) reported on a preliminary maturity IMS assessment model based on the Crosby CMMi (Capability Maturity Model Integration). At that stage, the definition of measurement categories was the major open point to model the final development. At this stage, organisational structure and its relation with macroergonomics should be a category to consider in the final model. reported on a model refined version, considering key process agents (KPAs), each weight factor, the critical KPA and the level where each KPA belong. A methodology was reported too aiming access to an upper maturity level. Considering the aforementioned, a new model version (Figure 8 ), may be presented considering the items identified as externally relevant for the IMS maturity level: sustainability, macroergonomics, life cycle analysis and corporate social responsibility are sustained on the eight key features management sub-systems. As mentioned in , the development of tools to assess each KPA, each item externally relevant for attaining IMS maturity or the eight key features should be implemented by the companies themselves. 
Conclusions
The partial results from an online survey focusing on Portuguese companies with more than one certified management sub-system have been reported. Mainly medium and large-sized companies answered the survey suggesting that SMEs are less interested in systems integration which is in accordance with the report by Coelho and Matias (2010) . Management systems integration and macroergonomics, to our knowledge, have never been reported on a synergetic perspective focusing on a convergent goal from the other side of the mirror, that is, from the management systems perspective. In fact, management systems integration and macroergonomics are telling the same thing in different languages. A potential Rosetta stone enabling and enlarging feasible communication seems to be possible. Efforts are being performed on both sides to develop maturity models in order to assess efficiency levels. In this paper the following items were reported:
• Integration does occur in companies with more than one certified management system. Survey respondents identified several integration degrees.
• Some practical considerations should be taken into account (a survey point out some of those items).
• Macroergonomics shares the intrinsic IMS philosophy: holism.
• The best organisational structure to be adopted in an integrated environment is an open point. Macroergonomics has the potential to take the lead on this item.
• Two integration strategies were identified: All In and Sequential (not shown).
Interactions between management sub-systems and organisational paths to achieve a generic integration level are expected to be different. Macroergonomics, and its genetic finger print on interactions identification and assessment may play a considerable role on this item.
• Organisational structure and all ascribed worker effects relates both to macroergonomics and IMS. Organisational ergonomics seem to be the appropriate discipline to prevent or minimise these effects.
• A new version of an existing IMS maturity assessment tool was presented considering macroergonomics and other relevant external issues.
• Some questions raised from the survey results remain where it may be useful to consider macroergonomics:
• How may corrective actions and procedures be integrated considering that quality non-conformity is not comparable to environmental or OHS non-conformity?
• How may hazard identification, risk evaluation and subsequent corrective actions be integrated with pre-existing quality procedures?
• How may environmentally significant aspects and subsequent corrective actions to integrate with pre-existing quality procedures?
• How may top management be dealt with knowing that commitment with quality issues is usually higher than commitment to environment and/or OHS issues?
• What is the best audit typology regarding IMS taking into account cognitive, physical and organisational ergonomics constraints?
• Results reported a characteristic organisational feature related to IMS: IMS responsibility and QMS, EMS and OHSMS responsibility and authority. Is this the most efficient organisational arrangement according to organisational ergonomics?
